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DETAILED ACTION 

Specification 

1 . The specification has not been checked to the extent necessary to determine the presence 
of all possible minor errors. Applicant's cooperation is requested in correcting any errors of 
which applicant may become aware in the specification. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-5, 9-12, 17-21, 30, 33-36, and 41-42 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Heckman et al., (hereinafter referred to as "Heckman"). 

Heckman discloses a 3-D imaging system adapted for remote information acquisition 
(Heckman: figure 8) comprising: a platform for supporting and conveying the imaging system 
(Heckman: column 6, lines 8-10); an illumination source affixed to the platform which is adapted 
to transmit light to a subject surface (Heckman: column 5, lines 43-47); a light detector affixed to 
the platform adapted to collect the light reflected back from the subject surface (Heckman: 
column 5, lines 50-53); and a data processing system in communication with the light detector 
for compiling data obtained from the reflected light to produce an image therefrom by using 
algorithm (Heckman: column 3, lines 20-30): R = S • tan (</>+ [row# • F.O. VJtotal rows]), where 
R is distance between the illumination source and the subject surface, S is equal to a distance 
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between the source and the detector (Heckman: column 4, lines 1-55), row# is equal to a current 
row where line is detected, total rows is equal to a total number of vertical imaging elements, 
F.O.V. is equal to a field of view as seen by the light receiver in relation to the subject surface, 
and phi is equal to a vertical angle between a plane of light created by the illumination source 
and the center of the field of view of the detector (Heckman: figure 9), as in claim 1. 

Regarding claim 2, Heckman discloses wherein the platform is selected from the group 
consisting of AUV f s and ROV f s (Heckman: column 1, lines 25-32; column 3, lines 20-25), as in 
the claim. 

Regarding claim 3, Heckman discloses wherein the data processing system can further 
detect a change in wavelength of the light received from the subject source (Heckman: column 5, 
lines 65-68; column 6, lines 1-7), as in the claim. 

Regarding claims 4-5, Heckman discloses wherein the illumination source is a laser in 
planar geometry (Heckman: column 4, lines 40-50), as in the claims. 

Regarding claim 9, Heckman discloses wherein the subject surface is selected from the 
group consisting of a sea floor, objects resting on the sea floor, tethered objects, ship's hulls, 
seawalls, and floating objects (Heckman; column 6, lines 10-15; column 1, lines 25-31), as n the 
claim. 

Regarding claim 10, Heckman discloses wherein the imaging system further includes a 
navigational sensor system (Heckman: column 1, lines 29-31), as in the claim. 

Regarding claim 1 1, Heckman discloses wherein the data processing system is attached 
to the platform (Heckman: column 6, lines 8-10), as in the claim. 
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Regarding claim 12, Heckman discloses wherein the imaging system further includes a 
video screen in a remote location in communication with the data processing system for 
displaying the image (Heckman: column 3, lines 20-25), as in the claim. 

Heckman discloses system adapted for remote information acquisition (Heckman: figure 
8), comprising: a platform for supporting and conveying the imaging system (Heckman: column 
6, lines 8-10); an illumination source affixed to the platform which is adapted to transmit light 
having a planar geometry to a subject surface (Heckman: column 5, lines 43-47); a light detector 
affixed to the platform which is adapted to collect light reflected from the subject surface 
(Heckman: column 5, lines 50-53); and d. a data processing system in communication with the 
light detector for compiling data obtained from the reflected light to produce an image therefrom 
(Heckman: column 3, lines 20-30), as in claim 17. 

Regarding claim 18, Heckman discloses wherein the platform is selected from the group 
consisting of AUV's and ROV's (Heckman: column 1, lines 25-32; column 3, lines 20-25), as in 
the claim. 

Regarding claim 19, Heckman discloses wherein the data processing system detects the 
distance between the platform and the subject surface (Heckman: column 4, lines 10-20), as in 
the claim. 

Regarding claim 20, Heckman discloses wherein the data processing system can further 
detect a change in wavelength of the light received from the subject source (Heckman: column 5, 
lines 65-68; column 6, lines 1-7), as in the claim. 

Regarding claim 21, Heckman discloses wherein the illumination source is a laser in 
planar geometry (Heckman: column 4, lines 40-50), as in the claim. 
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Regarding claim 25, Heckman discloses wherein the subject surface is selected from the 
group consisting of a sea floor, objects resting on the sea floor, tethered objects, ship's hulls, 
seawalls, and floating objects (Heckman; column 6, lines 10-15; column 1, lines 25-31), as n the 
claim. 

Regarding claim 26, Heckman discloses wherein the imaging system further includes a 
navigational sensor system (Heckman: column 1, lines 29-31), as in the claim. 

Regarding claim 27, Heckman discloses wherein the data processing system is attached 
to the platform (Heckman: column 6, lines 8-10), as in the claim. 

Regarding claim 28, Heckman discloses wherein the imaging system further includes a 
video screen in a remote location in communication with the data processing system for 
displaying the image (Heckman: column 3, lines 20-25), as in the claim. 

Heckman discloses a method of obtaining 3-D images from a remote location (Heckman: 
column 3, lines 44-51)) comprising: illuminating a subject surface (Heckman: column 5, lines 
43-47); deflecting reflection off of the subject surface (Heckman: column 5, lines 50-53); and 
processing data from the reflection in an algorithm for the production of an image therefrom 
(Heckman: column 3, lines 20-30): R = S • tan (0 + [row# • F.O. V./total rows]), where R is 
distance between the illumination source and the subject surface, S is equal to a distance between 
the source and the detector (Heckman: column 4, lines 1-55), row# is equal to a current row 
where line is detected, total rows is equal to a total number of vertical imaging elements, F.O.V. 
is equal to a field of view as seen by the light receiver in relation to the subject surface, and phi is 
equal to a vertical angle between a plane of light created by the illumination source and the 
center of the field of view of the detector (Heckman: figure 9), as in claim 33. 
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Regarding claim 34, Heckman discloses wherein the imaging method comprises 
producing an image on a remote video monitor from the processed data (Heckman: column 3, 
lines 20-25), as in the claim. 

Regarding claim 35, Heckman discloses wherein the method is performed on a platform 
selected from the group consisting of AUV's and ROV's (Heckman: column 1, lines 25-32; 
column 3, lines 20-25), as in the claim. 

Regarding claim 36, Heckman discloses wherein the illumination source is a laser in 
planar geometry (Heckman: column 4, lines 40-50), as in the claims. 

Regarding claim 41, Heckman discloses wherein the data processing step occurs at a 
remote location from the illuminating and detecting steps (Heckman: column 3, lines 15-30), as 
in the claim. 

Regarding claim 42, Heckman discloses wherein the subject surface is selected from the 
group consisting of a sea floor, objects resting on the sea floor, tethered objects, ship's hulls, 
seawalls, and floating objects (Heckman; column 6, lines 10-15; column 1, lines 25-31), as n the 
claim. 



Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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5. Claims 6-8, 22-24, and 37-39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Heckman et al., (hereafter referred to as "Heckman") in view of Cabib et al., (hereinafter 
referred to as "Cabib"). 

Heckman discloses a 3-D imaging system adapted for remote information acquisition 
(Heckman: figure 8) comprising: a platform for supporting and conveying the imaging system 
(Heckman: column 6, lines 8-10); an illumination source affixed to the platform which is adapted 
to transmit light to a subject surface (Heckman: column 5, lines 43-47); a light detector affixed to 
the platform adapted to collect the light reflected back from the subject surface (Heckman: 
column 5, lines 50-53); and a data processing system in communication with the light detector 
for compiling data obtained from the reflected light to produce an image therefrom by using 
algorithm (Heckman: column 3, lines 20-30): R = S • tan (0+ [row# • F.O. V./total rows]), where 
R is distance between the illumination source and the subject surface, S is equal to a distance 
between the source and the detector (Heckman: column 4, lines 1-55), row# is equal to a current 
row where line is detected, total rows is equal to a total number of vertical imaging elements, 
F.O.V. is equal to a field of view as seen by the light receiver in relation to the subject surface, 
and phi is equal to a vertical angle between a plane of light created by the illumination source 
and the center of the field of view of the detector (Heckman: figure 9), wherein the illumination 
source is a laser (Heckman: column 5, lines 44-46), as in claims 6-8. However, Heckman fails to 
disclose wherein the laser specifies using a laser with a range of wavelengths from 400nm to 
630nm, 450nm to 600nm, and 500nm to 575nm, as in the claims. Cabib discloses that for laser 
imaging, it is known to use such wavelengths (Cabib: column 20, lines 30-45) for spectral bio- 
imaging using green to red fluorescence of or water-based organisms such as algae (Cabib: 
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column 41, lines 10-20 &4S-55) in order to gauges a time-frame reference of their presence 
(Cabib: column 40, lines 40-67). Accordingly, given this teaching it would have been obvious 
for one of ordinary skill in the art to incorporate Cabib' s teaching of using the specific 
wavelengths for spectral bio-imaging using green to red fluorescence of water-based organisms 
such as algae into the Heckman apparatus, in order to allow the Heckman apparatus not only 
provide underwater imagery as originally intended, but also supplement such imagery with 
organic indication of a time reference to the viewer. The Heckman system, now incorporating 
Cabib 's teaching of using the specific wavelengths for spectral bio-imaging using green to red 
fluorescence, has all of the features of claims 6-8. 

Heckman discloses system adapted for remote information acquisition (Heckman: figure 
8), comprising: a platform for supporting and conveying the imaging system (Heckman: column 
6, lines 8-10); an illumination source affixed to the platform which is adapted to transmit light 
having a planar geometry to a subject surface (Heckman: column 5, lines 43-47); a light detector 
affixed to the platform which is adapted to collect light reflected from the subject surface 
(Heckman: column 5, lines 50-53); and d. a data processing system in communication with the 
light detector for compiling data obtained from the reflected light to produce an image therefrom 
(Heckman: column 3, lines 20-30), as in claims 22-24. However, Heckman fails to disclose 
wherein the laser specifies using a laser with a range of wavelengths from 400nm to 630nm, 
450nm to 600nm, and 500nm to 575nm, as in the claims. Cabib discloses that for laser imaging, 
it is known to use such wavelengths (Cabib: column 20, lines 30-45) for spectral bio-imaging 
using green to red fluorescence of or water-based organisms such as algae (Cabib: column 41, 
lines 10-20 &45-55) in order to gauges a time-frame reference of their presence (Cabib: column 
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40, lines 40-67). Accordingly, given this teaching it would have been obvious for one of ordinary 
skill in the art to incorporate Cabib's teaching of using the specific wavelengths for spectral bio- 
imaging using green to red fluorescence of water-based organisms such as algae into the 
Heckman apparatus, in order to allow the Heckman apparatus not only provide underwater 
imagery as originally intended, but also supplement such imagery with organic indication of a 
time reference to the viewer. The Heckman system, now incorporating Cabib's teaching of using 
the specific wavelengths for spectral bio-imaging using green to red fluorescence, has all of the 
features of claims 22-24. 

Heckman discloses a method of obtaining 3-D images from a remote location (Heckman: 
column 3, lines 44-51)) comprising: illuminating a subject surface (Heckman: column 5, lines 
43-47); deflecting reflection off of the subject surface (Heckman: column 5, lines 50-53); and 
processing data from the reflection in an algorithm for the production of an image therefrom 
(Heckman: column 3, lines 20-30): R = S • tan + [row# • F.O. V./total rows]), where R is 
distance between the illumination source and the subject surface, S is equal to a distance between 
the source and the detector (Heckman: column 4, lines 1-55), row# is equal to a current row 
where line is detected, total rows is equal to a total number of vertical imaging elements, F.O.V. 
is equal to a field of view as seen by the light receiver in relation to the subject surface, and phi is 
equal to a vertical angle between a plane of light created by the illumination source and the 
center of the field of view of the detector (Heckman: figure 9), as in claims 37-39. However, 
Heckman fails to disclose wherein the laser specifies using a laser with a range of wavelengths 
from 400nm to 630nm, 450nm to 600nm, and 500nm to 575nm, as in the claims. Cabib discloses 
that for laser imaging, it is known to use such wavelengths (Cabib: column 20, lines 30-45) for 
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spectral bio-imaging using green to red fluorescence of or water-based organisms such as algae 
(Cabib: column 41, lines 10-20 &45-5S) in order to gauges a time-frame reference of their 
presence (Cabib: column 40, lines 40-67). Accordingly, given this teaching it would have been 
obvious for one of ordinary skill in the art to incorporate Cabib's teaching of using the specific 
wavelengths for spectral bio-imaging using green to red fluorescence of water-based organisms 
such as algae into the Heckman method, in order to allow the Heckman method not only provide 
underwater imagery as originally intended, but also supplement such imagery with organic 
indication of a time reference to the viewer. The Heckman method, now incorporating Cabib's 
teaching of using the specific wavelengths for spectral bio-imaging using green to red 
fluorescence, has all of the features of claims 37-39. 

6. Claims 13-16, 29-32 and 43-46 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Heckman et al., (hereafter referred to as "Heckman"). 

Heckman discloses a 3-D imaging system adapted for remote information acquisition 
(Heckman: figure 8) comprising: a platform for supporting and conveying the imaging system 
(Heckman: column 6, lines 8-10); an illumination source affixed to the platform which is adapted 
to transmit light to a subject surface (Heckman: column 5, lines 43-47); a light detector affixed to 
the platform adapted to collect the light reflected back from the subject surface (Heckman: 
column 5, lines 50-53); and a data processing system in communication with the light detector 
for compiling data obtained from the reflected light to produce an image therefrom by using 
algorithm (Heckman: column 3, lines 20-30): R = S • tan (0+ [row# • F.O. V. /total rows]), where 
R is distance between the illumination source and the subject surface, S is equal to a distance 
between the source and the detector (Heckman: column 4, lines 1-55), row# is equal to a current 
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row where line is detected, total rows is equal to a total number of vertical imaging elements, 
F.O.V. is equal to a field of view as seen by the light receiver in relation to the subject surface, 
and phi is equal to a vertical angle between a plane of light created by the illumination source 
and the center of the field of view of the detector (Heckman: figure 9), as in claims 13-16. 
However, Heckman fails to disclose that the 3-D imaging system has a second data processing 
system, a second detector, and a second light source as in the claims. But the Examiner notes that 
these additional limitations represent a mere duplication of the elements as in claim 1, and as 
such are unpatentable as has been long established by the courts, St. Regis Paver Co. v. Bemis 
Co.. Inc.. 193 USPQ 8,11, (7 th Cir. 1977). In this case, given the Heckman reference, it would 
have been obvious for one of ordinary skill in the art to duplicate elements of the Heckman 
reference by adding a second data processing system, second light source, and a second detector 
in order to increase the imaging area of the 3-D system over the one that was originally 
disclosed. The Heckman system, now with the duplicated elements of a second data processing 
system, second light source, and second detector, has all of the features of claims 13-16. 

Heckman discloses system adapted for remote information acquisition (Heckman: figure 
8), comprising: a platform for supporting and conveying the imaging system (Heckman: column 
6, lines 8-10); an illumination source affixed to the platform which is adapted to transmit light 
having a planar geometry to a subject surface (Heckman: column 5, lines 43-47); a light detector 
affixed to the platform which is adapted to collect light reflected from the subject surface 
(Heckman: column 5, lines 50-53); and a data processing system in communication with the light 
detector for compiling data obtained from the reflected light to produce an image therefrom 
(Heckman: column 3, . lines 20-30), as in claims 29-32. However, Heckman fails to disclose that 
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the 3-D imaging system has a second data processing system, a second detector, and a second 
light source as in the claims. But the Examiner notes that these additional limitations represent a 
mere duplication of the elements as in claim 17, and as such are unpatentable as has been long 
established by the courts, St. Rezis Paver Co. v. Bemis Co.. Inc.. 193 USPQ 8, 11, (7 th Cir. 
1977). In this case, given the Heckman reference, it would have been obvious for one of ordinary 
skill in the art to duplicate elements of the Heckman reference by adding a second data 
processing system, second light source, and a second detector in order to increase the imaging 
area of the 3-D system over the one that was originally disclosed. The Heckman system, now 
with the duplicated elements of a second data processing system, second light source, and second 
detector, has all of the features of claims 29-32. 

Heckman discloses a method of obtaining 3-D images from a remote location (Heckman: 
column 3, lines 44-51)) comprising: illuminating a subject surface (Heckman: column 5, lines 
43-47); deflecting reflection off of the subject surface (Heckman: column 5, lines 50-53); and 
processing data from the reflection in an algorithm for the production of an image therefrom 
(Heckman: column 3, lines 20-30): R = S • tan (<j> + [row# • F.O. V. /total rows]), where R is 
distance between the illumination source and the subject surface, S is equal to a distance between 
the source and the detector (Heckman: column 4, lines 1-55), row# is equal to a current row 
where line is detected, total rows is equal to a total number of vertical imaging elements, F.O.V. 
is equal to a field of view as seen by the light receiver in relation to the subject surface, and phi is 
equal to a vertical angle between a plane of light created by the illumination source and the 
center of the field of view of the detector (Heckman: figure 9), as in claims 43-46. However, 
Heckman fails to disclose that the 3-D imaging system has a plurality of data processing means, 
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a plurality of detectors, and a second illumination source as in the claims. But the Examiner 
notes that these additional limitations represent a mere duplication of the elements as in claim 33, 
and as such are unpatentable as has been long established by the courts, St. Regis Paper Co. v. 
Bemis Co.. Inc.. 193 USPQ 8, 11, (7 th Cir. 1977). In this case, given the Heckman reference, it 
would have been obvious for one of ordinary skill in the art to duplicate elements of the 
Heckman reference by adding a plurality of data processing means, a plurality of detectors, and a 
second illumination source, in order to increase the imaging area of the 3-D method over the one 
that was originally disclosed. The Heckman method, now with the duplicated elements of a 
plurality of data processing means, a plurality of detectors, and a second light source has all of 
the features of claims 43-46. 

7. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Heckman et al., 
(hereafter referred to as "Heckman") in view of Ulich et al, (hereinafter referred to as "Ulich"). 

Heckman discloses a method of obtaining 3-D images from a remote location (Heckman: 
column 3, lines 44-51)) comprising: illuminating a subject surface (Heckman: column 5, lines 
43-47); deflecting reflection off of the subject surface (Heckman: column 5, lines 50-53); and 
processing data from the reflection in an algorithm for the production of an image therefrom 
(Heckman: column 3, lines 20-30): R = S • tan (^+ [row# • F.O. VJtotal rows]), where R is 
distance between the illumination source and the subject surface, S is equal to a distance between 
the source and the detector (Heckman: column 4, lines 1-55), row# is equal to a current row 
where line is detected, total rows is equal to a total number of vertical imaging elements, F.O.V. 
is equal to a field of view as seen by the light receiver in relation to the subject surface, and phi is 
equal to a vertical angle between a plane of light created by the illumination source and the 
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center of the field of view of the detector (Heckman: figure 9), as in claim 40. However, 
Heckman fails to disclose wherein the laser specifies using a laser with a range of wavelengths 
including ultraviolet and infrared wavelengths, as in the claims. Ulich discloses that for a lidar 
imaging method, it is known to use ultraviolet and infrared laser wavelengths in order to pick up 
ocean features that are invisible in visible light (Ulich: column 5, lines 20-60). Accordingly, 
given this teaching, it would have been obvious for one of ordinary skill in the art to incorporate 
the use of non- visible wavelengths such as ultraviolet and infrared into the Heckman method in 
order to more detailed images of the ocean sub-surface. The Heckman method, now 
incorporating the use of UV and JR lasers, has all of the features of claim 40. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Bowker discloses underwater imaging in real-time. Eppel discloses a depth mapping 
system. Caimi discloses a three dimensional mapping system and method. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andy S. Rao whose telephone number is (571)-272-7337. The 
examiner can normally be reached on Monday-Friday 8 hours. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mehrdad Dastouri can be reached on (571)-272-7418. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Andy S. Rao 
Primary Examiner 
Art Unit 2621 



asr 

January 26, 2007 




